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1. Introduction

Widespread concern with the quality of public education, particularly among schools

attended by minority and low-income students, has generated calls for educational reform.

Some reformers have pushed for higher standards for student promotion and graduation

with the use of high-stakes tests by which students and schools will be judged. Others have

sought market-type reforms to generate more private and public options for students and to

create incentives for schools to compete for students. These reforms include educational

vouchers and tuition tax credits to promote private alternatives and charter schools, magnet

schools, and decentralization of larger school districts to create competition for students

within the public sector.

This recent focus on the impact of competition on educational production has

generated a substantial empirical literature. This paper reviews systematically the research

evidence on the effects of competition on educational outcomes. Many economists

(including the present authors) believe that market competition improves both technical and

allocative efficiency in the use of resources. Indeed, a substantial corpus of evidence both

across macro-economic systems and at the micro-level of particular industries or locales

can be adduced to support this belief. However, what is less clear is the generality and scale

of these efficiency gains in education. How much and according to what measures of output

does increased competition improve educational quality? This paper offers answers to these

questions, based on a detailed review and evaluation of the extant cross-sectional evidence.

The paper is structured as follows. Section 2 describes the strategy for selecting

studies and considers the validity of 'competition' as a construct. Section 3 reports the

evidence on the effects of competition on academic achievement outcomes such as test

scores. Section 4 reports on the effects of competition on other measures of schooling
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quality such as graduation rates, efficiency, and teacher pay. In Sections 3 and 4 the

methodological challenges and sensitivity of the results are also considered. Additional data

to support these two sections are given in Appendix Tables. Section 5 summarizes the

results, assesses the substantive significance of this evidence, and draws some inferences for

education policy. Section 6 provides a summary. A large amount of detail is included in

four Appendix Tables.

2. Identifying the Evidence on Competition

2.1 The Sampling Frame for Review

The sample for review was selected using the following protocol. The Web of Science

database was searched from 2001 back to 1972, using 'competition', 'markets' and

'education' as keywords. The relevant papers were then checked for further citations (and

two journals were hand-searched: The EC01101ths ?/. Eh/ea/loll Reviex and Puhlie Choice). The

sample analysed here is on research on schooling (not higher education), and for the US.

Only research with an explicit measure of market competition is included. Essentially, the

review focuses on the link between educational outcomes and competitive pressures across

large markets) This focus is motivated by three reasons: (a) there is a recent review by

McEwan (2001) of public versus private school effectiveness which speaks to the school

choice debate; (b) large-scale, cross-sectional evidence is useful because there is some

The two main outcomes that are omitted from this review are changes in parental involvement and
measures of satisfaction with schooling. For libertarians, competition is equated with choice, and choice is
an end in itself. Thus, parental involvement and satisfaction with schools are likely to be two useful
outcome measures, proxying for the ability to choose.
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concern over the external validity of small-scale voucher programs (Goldhaber, 2001); and

(c) the literature reviewed here is often collectively referenced in policy debates (Hoxby,

1999b).2 Finally, studies were rejected from the sample where no dataset was referred to.3

For exposition, the evidence is divided across several domains. In Section 3, the

effects of competition on academic outcomes typically standardized test scores are

reported; it is this domain for which most evidence is available, and where more proxies for

competition are utilized. Section 4 reports the effects across a range of other educational

outcomes including educational attainment, expenditures, efficiency, teacher salaries, and

conditions, private school enrollments, housing prices, and wages.

2 For research on small-scale voucher programs such as those in Milwaukee and Florida, see Rouse (1998)
and Witte (1999). For evaluations of competition-driven reforms (e.g. studies of decentralization, the
introduction of charter schools), see Hoxby (1998). For tests of the efficiency of general public goods
provision, see Hayes et al. (1998). For simulations of market reforms, see Manski (1992), Epp le and
Romano (1998), Rangazas, (1995), and Grosskopf et al. (1999a).

This rejection criterion serves to exclude only one contribution. Specifically, Hoxby (1999b) reports a
sizable set of results from market forces. Competition between public school districts: (1) reduces per pupil
spending, by 17%; (2) improves student test scores, by 3 percentile points; (3) improves wage outcomes for
students, by 4%; (4) raises attainment, by 0.4 years of education; and (5) raises parental involvement, with
30% more school visits. Competition between state schools and private schools: (a) has no effect on per
pupil spending; (b) raises state school spending, by 8 percentile points; (c) raises wages for state school
students, by 12%; and (d) increases the probability of college graduation by state school students, by 12%.
However, the data source for these findings is reported as 'on author' and may be the same as those
estimations attributed to Hoxby in our main text.
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2.2 Construct Validity and Identification Strategy

Before reviewing the evidence, two concerns are raised here. The first is that of

construct validity the meaning of 'markets' and 'competition' and the second is that of

estimation accurately identifying the effects of competition. Two other concerns, of

sensitivity and of publication bias, are addressed directly in the discussions below.

First, inference from the evidence depends on the 'education market' and

'competition' being valid constructs (see Taylor, 2000). Specifically, an education market

exists where parents have a feasible choice set of alternative provision. Ostensibly similar

provisions may not always be legitimate components of the choice set: religious and non-

religious schools may not be straight substitutes within a choice set, for example. For low-

income families, private and public schools may not represent a 'single market': parents

choosing a private school incur tuition fees; parents choosing a different public school may

incur residential re-location costs, and or costs of appealing to the school district for re-

assignment (Couch and Shughart, 1995). As well, choices can be made either at the state

level, district level (Tiebout choice), or school level (or even within a school). Yet, levels of

choice at each level may be simultaneously determined (with weak choice at one level offset

by strong choice at another level).

Similarly, competition as a construct refers both to the existence of more education

suppliers within the choice set, and to how these suppliers behave strategically. Competitive

pressures from a neighboring public school may differ from those of a neighboring private

school; competition may be horizontal (between services) or vertical (for inputs); or

competition may impact only at a critical threshold level.

Typically, competition is assessed using the Herfindahl Index (HI), the sum of the

squares of per-unit enrollments over total enrollments (Borland and Howson, 1992). In this
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literature, the Index typically relates to public school choices, either inter- or intra-district.

Bounded between 0 (full competition) and 1 (monopoly), the Index may be regarded as

continuous or may be used to identify a critical competition threshold.4 Another measure of

competition is the private schooling enrollment share. This share may represent

competition, but may also be determined by other factors, such as regional religiosity, or

community wealth levels.. However, neither measure of competition captures how or

whether schools or districts compete: some schools may be 'dominant firms'; others may

collude; niche markets may develop; and schools may respond to competition either by

changing their provision or by quitting the market (Hoxby, 1994). In some cases, the

competition variable may equate to a distinction between urban and rural areas (Hoxby,

2001). Strictly speaking, in many cases the measure of competition is actually a measure of

alternative or ostensible options (a 'choice set'), without a conception of actual strategic

behavior.

Second, there are two estimation problems in correlating competition measures with

educational outcomes (Dee, 1998). One is the problem of simultaneity. Competition refers

to how suppliers behave, holding demand constant, yet available supply and effective

privatepublic schooling demand are simultaneously determined. So, only the equilibrium

quantity of supply and demand is observed. Hence, when public schooling is of low quality,

the demand for private schooling will rise, creating a negative relationship between public

school quality and private schooling enrollments The other problem is that of omitted

4 One interpretation of the HI is that applied by the Federal Trade Commission. It defines (industrial)
markets with HI values below 0.1 as unconcentrated; between 0.1 and 0.18 as moderately concentrated; and
above 0.18 as concentrated (Barrow and Rouse, 2000). This definition may have limited pertinence to
education markets: based on the results reported below almost all education markets are concentrated.
5 An equivalent argument may be made for intra-public school choice low quality districts may stimulate
a taxpayer revolt to generate an alternative public school district, i.e. more choice. On changes in the
numbers of school districts in the US since 1960, see Kenny and Schmidt (1994).
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variable bias, i.e. when factors that confound the relationship between, say, public school

quality and private school supply are omitted from analysis.6 Ability-omission bias may arise

where private schools cream-skim more able students; this will reduce average ability and

educational outcomes in public schools. Resource-omission bias may arise where higher

demand for private schooling reduces taxpayer support for public schooling.

Socioeconomic-omission bias will arise if the demand for private schooling is influenced by

local socio-economic characteristics (such as community income and education levels), but

these also have a direct effect on educational attainment.7 The evidence below sheds light on

the importance of each of these problems.

Ideally, estimation techniques should identify the supply of alternative schooling and

should control for key confounders. For studies using the Herfindahl Index to measure

intra-district public school choice, identification of supply may be straightforward. For

studies that use private schooling as the measure of competition with public schools, supply

is identified through a source of variation such as Catholic religiosity in the region that is

held to be uncorrelated with schooling quality. Typically, either two-stage (2SLS) or

instrumental variable (IV) approaches are used (e.g. Zanzig, 1997; Borland and Howson,

1992). Evidence from this research survey helps to assess the impact of using these

approaches over simple OLS correlations.

6 Relatedly, the precision of the point estimates on the competition measure may also be a function of the
level at which competition is measured. As with the literature on resource effects, aggregation to district or
regional level may inflate coefficients through omitted variable bias, raising the likelihood of Type I errors
(Hanushek et al., 1996; although Taylor, 2000, finds the Leviathan hypothesis most strongly supported by
local level analyses).
7 Confounding is likely because private schooling will be more affordable to those in wealthier districts
(and perhaps because wealthier districts may better lobby for competitive school systems). The income
distribution may also influence the demand for private schooling and so the amount of competition: only
families above an income threshold will be able to forgo free public schooling (Maranto et al., 2000). As
well as the difficulty of controlling for differences in district circumstances, it is also important to establish
whether the greatest variation in competition is within or between districts.
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All evidence will be assessed in light of these concerns. In addition, both statistical

significance and magnitude of findings will be scrutinized. The former will be established

when a coefficient is accepted as different from zero at the 5% two-tailed level (or above).

The magnitude of competitive impact or substantive significance will be established in terms

of standard deviation changes to the educational outcome when the amount of competition

increases by one standard deviation. These representations allow for comparative and

uniform metrics to be applied across different studies and for consistent discussion of how

much increases in competition would affect schooling quality. The evidence is summarized

in the text below, and reported directly in four (lengthy) Appendix Tables. An overall

summary Table is presented and discussed in Section 5. A glossary of terms is also reported

as Appendix Table A5.

3. Competition and Academic Outcomes

3.1 Evidence for Academic Outcomes

Evidence from 23 studies on the effects of greater market competition on academic

outcomes is given here (but see Appendix Table Al). A simple appraisal indicates that by far

the majority (of the approximately 150 separate estimates) report a statistically significant

correlation between increased competition and higher public school achievement. A trivial

number show more competition impairs public school outcomes; but a sizable minority

shows no effect. Here the studies are considered in more detail, divided by the measure of

competition used.

Evidence Using the Herfmdahl Index
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The Herfindahl Index (HI) values in education markets range from 0.11 to 0.87, with

an approximate average for the concentration level at 0.35 (and see Appendix Table Al).

Broadly, these index values indicate education is highly concentrated compared to other

sectors (Barrow and Rouse, 2000). Primary schooling is more competitive (or at least more

atomistic) by this measure than secondary schooling.

Using the HI as a continuous variable, most empirical papers report only weak or

null effects on academic outcomes. Borland and Howson (1992, 1995) found no statistically

significant correlation between the HI and mean test scores across 170 districts in Kentucky.

From a scatterplot, Hanushek and Rivkin (2001) discerned no correlation between HI values

and school average test score gains across 27 metropolitan areas in Texas. Using regression,

Marlow (2000) found mixed results for counties in California: 10 out of 18 estimations are

not statistically significant at the 5% level; with the ,strongest effects at 81) grade (but no

effects for 10th grade). For the significant results, a one standard deviation decrease in the

HI is associated with 4th grade Reading scores that are higher by about .22 standard

deviations and writing scores by about .12 of a standard deviation. For eighth grade the

figures are .41 for reading, .22 for writing, and .4 for mathematics.

Other studies use the HI to categorize education markets into high or low levels of

competition. In general, this categorization yields more statistically significant results. For

their data on Kentucky, Borland and Howson (1993) reported a statistically significant but

substantively moderate effect above a critical threshold HI value: test scores are 3% higher

when the HI value falls below 0.5. For California, Zanzig (1997) finds consistent effects of

competition across two measures. First, where there are less than four local districts, a one

standard deviation increase in their number (i.e. 0.64 extra districts) is linked to district 12th

grade test scores that are about 0.1 standard deviations higher. Second, where the HI is over
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in private school enrollments is associated with an increase in public school test scores by

0.22 standard deviations. Newmark (1995) replicated this result, and found similar effects.

But he also showed that these effects were not robust: from 12 other specifications, none

showed a statistically significant relation of private school enrollment and public school test

scores. In a similar estimation, Geller et al. (2001) found no significant effects on academic

outcomes employing differenced and lagged values of competition (using either the number

of private schools or the percent of private enrollments); and Simon and Lovrich (1996)

found broadly neutral effects using data on districts in Washington state. Using school-level

data, Sander (1999) found no significant effect on Math scores within the State of Illinois.

Smith and Meier (1995) found the percentage of public school students passing

standardized tests (in the subjects of mathematics and of communications studies) was lower

with higher private school enrollment across Florida districts. These effects appear

substantively small: for tests in communications, an increase of four percentage points in

private school enrollment is associated with a decrease in 1 percentage point in public school

performance in the following year. Moreover, these results are sensitive to the income

distribution. In a re-estimation of Smith and Meier's (1995) Florida data, Maranto et aL

(2000) split the sample across high- and low-income families. For low-income districts,

competition reduces public school test scores enerally, a statistically significant result, as

well as substantively important); for high-income districts, competition has ambiguous

e ffects .9

9 In a further adjustment of Smith and Meier's (1995) specification on lagged test scores, Maranto et al.
(2000) adjust for inflation in measuring mean district family income. Although the pooled sample shows a
negative coefficient, the effect is no longer statistically significant. For the low-income sample, there is a
statistically significant negative effect; but there is no effect for the high-income sample. Maranto et al.
(2000) run further regressions with additional lags and find more null results. For the negative effects for
low-income families, however, the effects appear substantively large: approximately, increasing private
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0.58, a one standard deviation fall in the HI is associated with district 12th grade test scores

that are lower by about .10 standard deviations. However, using individual-level data from

NELS, Fig lio and Stone (1999) found no clear positive effects: the test score gap between

public and private (religious or non-religious) schools is unaffected by stratification

according to whether the schools are in high or low competition areas.

Finally, the HI can be interacted with other process measures. Hanushek and Rivkin

(2001) interacted their HI scores with the percentage of different teachers across 1140

schools and 832 districts in Texas. For this estimation, more competition leads to a smaller

between cohort variance in school average value-added test scores; the latter proxies for

teacher quality variance (more competition should reduce the school/district variance in

teaching quality, because poor teachers would not be hired, monitoring of teachers would be

better etc.). At the school level, a one standard deviation increase in competition reduces

this cohort variance by roughly 0.09 standard deviations. However, these results are not

robust to sample decomposition.8

Evidence Using Private School Enrollment

Higher private school enrollments may also serve as a measure of competition for

public schools. Several studies have used this measure, and these are included in the middle

component of Appendix Table Al .

Across districts and counties, the effect of private school competition on public

school outcomes is mixed. Couch et al. (1993) correlated county private school enrollments

with 8th-12th grade Algebra test scores for North Carolina: a one standard deviation increase

8 Mixed results are obtained from sub-samples: no effect of competition is found for schools with less than
25% of students eligible for Free School Lunch, but a beneficial effect is found where at least 75% of
students are eligible. No competitive effects are found at the district-level, however (Hanushek and Rivkin,
2001).
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Several studies use individual, student-level data to test for the effects of private

school enrollments on academic outcomes. Using the NELS data, McMillan (1998) found

weakly negative effects on public school gh grade scores (although in the strongest case, a

one standard deviation increase in private school enrollment was associated with lower

scores for individual public school student by 0.66 standard deviations). Using High School

and Beyond data, Arnm (1996) found a positive effect for individuals' 12th grade test scores.

Here, the effects were substantively small: a one standard deviation increase in private

schooling was associated with a 0.01.02 standard deviation increase in test scores. From

the NLSY (1979-90) and using an Instrumental Variables technique, Hoxby (1994) found

that AFQT scores were positively associated with competition, but the magnitude is small

with only a one percentile gain for a standard deviation increase in the Catholic enrollment

share. Finally, using NELS and NLS72 with 2SLS estimation, Jepsen (1999) regressed

standardized mathermatics scores against four measures of private school competition. Only

one was statistically significant (NLS72, county level competition), and this effect was

substantively weak (with OLS estimation yielding no statistically significant results).

Evidence Using Other Measures of Competition

The third set of evidence on academic outcomes uses proxy measures for

competition. The proxy measures are idiosyncratic, but have some affinity to Herfindahl

Index values. This evidence is reported in the bottom component of Appendix Table Al.

Using the number of districts/schools per 1000 students, Marlow (1997) found a

strongly positive statistical effect on Math SAT and 8th grade scores, and (more weakly)

Verbal SAT scores across the 50 states. The substantive influence of these variables does

school enrollment by one standard deviation reduces the percentage of public school students who pass
exams by one standard deviation.
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not appear to be large, however. Using the number of neighboring districts, Blair and Staley

(1995) found no effect on district-level achievement test scores in Ohio. However, using the

average district test scores of adjacent districts as a proxy for competition there is a positive

effect on test scores. Where average adjacent-district test scores are one standard deviation

higher, home-district test scores are 0.41 standard deviations higher. In contrast, using the

numbers of neighboring public school districts, Geller et al. (2001) identified no positive

effects on academic scores in Georgia (and in one estimation 10th grade reading the

correlation is negative).

Finally, Hoxby (2001) used as a measure of school choice the share of a district's

enrollment in a particular metropolitan area, with an instrumental variable based on the

natural boundaries to the formation of school districts. This index (range 0-0.97, standard

deviation of 0.27) is higher where there is greater choice. Hoxby (2001) reported the effects

of going from minimum to maximum amounts of inter-district choice: but, in terms here of

one standard deviation changes, 8th grade reading scores are 1.03 percentile points higher,

10th grade math scores are 0.84 percentile points higher, and 12th grade reading scores are

1.56 percentile points higher. When the percentage in private school enrollment is used as a

measure of competition, academic scores increase by 2.5-3.7 percentile points when private

school choice goes from moderately 'low' to moderately 'high'.

3.2 Sensitivity Analysis and Publication Bias

These results (see Appendix Table Al) are generally consistent in suggesting modest

gains in achievement from competition. There were few negative correlations, although a

large number that were statistically insignificant. However, a general concern regarding mis-

measurement still remains. For the dependent variables, the (artificial score) variables may

14
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have non-normal distributions, be compressed or bounded, or be sensitive to outlier results.

Many estimations do not explicitly use the student 'yield', i.e. the proportions of students

taking the test within a given jurisdiction (see Newmark, 1995). Yet, states where

educational quality is low may submit fewer students to standardized testing (and in the case

of the SAT, students self-select themselves for the test. For the independent variables, the

distribution of the Herfindahl Index may be sensitive to outliers; and variations in the

numbers of private school students-are often small or static over time.w

In checking for robustness of the results, a number of papers do report sensitivity

tests. One important set of tests relates to the estimation method, i.e. whether the study

compensates for simultaneous determination of the dependent and independent variable.

Instrumental variables should be used to address simultaneity, but the value of such

estimation depends on the quality of the instruments that are available. Based on comparing

results using different estimators, however, instrumental variable estimation may not be

necessary for generating reasonably precise point estimates. Five contributions explicitly

identify no empirical advantage from using 2SLS over ordinary least squares. In contrast,

two find an advantage from using 2SLS. When private school supply is used as the measure

of competition, 2SLS estimation raises point estimates of the effects.11

Another set of sensitivity tests relates to the derivation of the key variables and to

omitted variable bias. For example, Newmark (1995) estimates a basic model and then

separate models: for seven additional academic subjects; without population density; with

to In addition, in a non-trivial proportion of the empirical studies the mean and spread of the dependent and
key independent variables are not reported. It is therefore not possible to make direct inference on the
marginal effects of competition.

The five contributions that explicitly identify no empirical advantage from using 2SLS over ordinary
least squares are: Smith and Meier (1995); Couch et al. (1993); Schmidt (1992); Sander (1999); and
generally Jepsen (1999). The two that find 2SLS raises point estimates are Dee (1998) and Hoxby
(2000a, 2001). See also the specification tests in Borland and Howson (2000).
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private enrollment Census measures (which include home-schooling and exclude

kindergarten); with only non-religious private school enrollment; and with adjustments for

student yield. In none of these cases are the simple results from Newmark (1995) and

Couch et al. (1993) replicated. Across Appendix Table Al (and subsequent tables), many

studies report both significant and insignificant correlations, often for equally plausible

specifications. This spread of results suggests that the effects of competition are sensitive to

the specification utilized. This raises the possibility of bias whereby a specification is chosen

because it shows statistically significant results (see Begg, 1994). Moreover, studies may only

be published where they show statistically significant results (Shadish and Haddock, 1994).

Publication bias is of particular concern in areas of inquiry where there are a large number of

small-sample studies; where fewer randomized trials are conducted; and where research is

ideologically motivated. Overall, there may be a tendency for bias toward discovering a link

between competition and outcomes.12

4. Competition and Educational Quality

4.1 Evidence for Educational Quality

In addition to academic outcomes, many studies consider the effects of greater

competition on other measures of educational quality and performance (see Appendix

12 A full meta-analysis with sensitivity testing is beyond the scope of this paper. However, publication may
be gauged from a scatterplot of standard errors against respective point estimates. As the effect of
competition should not vary with the size of the standard error, this plot should have a line of best that is
horizontal: if there is a tendency to report only when the t-ratio is greater than 1.96, as the standard error
increases, so must the coefficient to preserve the ratio greater than 1.96 (see Ashenfelter et al., 1999).
Based on 102 point estimates from Table 1, the line of best fit was upward sloping (a > 0, at the 5%
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Tables A2, A3 and A4). The studies use a range of proxies for competition, and are listed

here according to the measure_of educational quality used as the dependent variable.

4.2 Educational Attainment

Appendix Table A2 reports the apparent effects of competition on drop-out rates,

graduation rates, and college attendance.

For drop-out rates, Marlow (1997) found that states with more districts or more

schools (per student body size) had lower drop-out rates (although no substantive effect can

be determined). For graduation rates, Dee (1998) found private school student numbers

raise graduation rates across a sample of almost 4,500 school districts. The elasticity of

graduation with respect to private school competition is small, however, at 0.03; a one

standard deviation increase in private schooling raises public school graduation rates by 0.18

standard deviations (1.7 percentage points). In directly addressing simultaneity, Dee (1998)

compared OLS estimation with 2SLS estimation (where Catholic population levels are used

to identify supply): OLS estimation appears to understate the positive effects of private

school competition. However, using the same model and instrument, Sander (1999) found

no statistically significant effect either on graduation rates, or on proportions of college-

bound students in Illinois.

For attainment, graduation, and college attendance, Jepsen (1999) used individual

level data from NLS72 and NELS and found broadly neutral effects of competition. For

attainment, the NLS72 shows no effect of greater competition on years of schooling; and the

NELS shows at best weakly positive results on high school graduation (a one standard

significance level); this suggests the possible existence of publication bias and so over-statement of the
benefits of competition (but is not conclusive because of the different specifications used in the studies).
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deviation increase in competition across zip codes actually reduces graduation rates by 0.11

standard deviations). For college attendance, similarly weak results are found (with three of

four estimations not statistically significant): a one standard-deviation increase in private

school share at the county level raises the probability of going to college by at most 0.14

standard deviations. Generally, these results are invariant to OLS or 2SLS estimation.

For attainment, graduation with a diploma, and college graduation, Hoxby (1994)

used the percentage of Catholic/private schools to identify competition, with NLSY data.

On attainment, the instrumental variables approach yields a statistically significant positive

correlation: an increase of one standard deviation in Catholic or private schooling raises

years of education by 0.08 standard deviations. (Alternatively expressed, a 10 percentage

point increase in the share of enrollment in Catholic [private] schools produces an extra 0.33

[0.35] years of education for public school students). On graduation with a diploma, and on

college graduation, positive (and robust) effects of competition are also identified: a one

standard deviation increase in the Catholic enrollment share increases these variables by 1

1.5 percentage points. (These results are only found with instrumental variables, however;

FGLS estimation does not yield statistically significant results).

4.3 Educational Expenditures

Appendix Table A3 reports on the relationship between competition and resource

levels. Competition may have conflicting influences here: more efficient enterprises

operating in a competitive market may be rewarded with higher subventions (because they

generate more human capital for a given quantum), or may be allocated lower funding (to
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generate the standard amount of public school human capital).13 As shown in Appendix

Table A3, the evidence on the link between educational expenditures and competition is

mixed.

Using state-level Census data, Kenny and Schmidt (1994) found the least competitive

quartile of states (i.e. those with the fewest school districts) had higher state-level

expenditures, by 12% ($336 per student in 2000 dollars). Perhaps this indicates

diseconomies of scale from having large districts. With large city 1970 Census data, Lovell

(1978) reported no effect on public school expenditures from the proportions of private

schools. Also using state-level data, Marlow (1997) reported mixed effects on spending by

competition levels: where the number of schools per 1,000 students is higher, so is funding;

but the number of districts has no statistically significant effect. For California, though,

Marlow (2000) reported more conclusively on lower spending where the HI value is lower.

At the county level, a decrease in the HI of one standard deviation reduces per-pupil

spending by .53.59 standard deviations. However, using 1980 Census data, Arum (1996)

found the percentage of private school enrollment has a positive effect on public school

expenditure: increasing private school attendance by one standard deviation raises public

school expenditures by 122.26 standard deviations. This translates into increases of $209 (in

2000 dollars) per student for each four percentage point increase in private school

enrollment. With panel data for New York state, Goldhaber (1999) reported greater private

school enrollment raises public school expenditures (this is for two of four specifications;

the other two are not significant). For New York state, the effect appears very large:

13 In looking at Tiebout choice, Hoxby (2000) describes how educational spending may be affected by the
demographic mix. Where there is little Tiebout choice for families, then asset-rich and asset-poor families
will be mixed into the same district. This will reduce the demand for education by the asset-rich, as they
bear a larger burden of public financing of their district's education. But it will raise the demand by the
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increasing private school enrollments by four percentage points raises public school

expenditure by 2.73-1.93 standard deviations, or $3304$2334 (2000 dollars). With MSA

census data, Schmidt (1992) found higher a (predicted) proportion of students in private

schools raises per pupil expenditures, although the relationship appears substantively trivial.

Also using Census data, Burnell (1991) found that less centralized (i.e. more competitive)

school districts in a given county had higher expenditures per pupil.

Hoxby (2000a) used a range of measures of competition to test for changes in

spending, and found the results sensitive to the estimation method. With data on 211

metropolitan areas, Hoxby (2000a) found a one standard deviation increase in inter-district

choice (based on enrollment options across districts) reduced spending by 2.1%. However,

competition from private school enrollment only slightly increased spending per pupil in

public schools by 0.1% (not reported in Appendix Table A3). Using the NLSY (1979-90),

Hoxby (1994) found no statistically significant effects from competition on per-pupil

spending, and only very weak negative effects for per-resident public school spending (of

0.07 standard deviations, or $73 in year 2000 dollars).

4.4 Educational Efficiency

Fundamentally, competition should be anticipated to raise efficiency levels in terms

of output per unit of cost or cost per unit of output. Indeed, the evidence above is

suggestive of greater efficiency: competition appears to raise performance, along with neutral

or ambiguous effects on spending. In Appendix Table A3, the four studies that directly

assess efficiency are reported.

asset-poor. The net effect on spending will depend therefore on the political engagement of these two
groups.

20

21



Grosskopf et al. (1999) found efficiency rises with competition among Texas school

districts. Again, these competitive pressures as measured by the HI are not continuous.

The threshold for low competition' is where the Index value equals 27.61 (with half the

metropolitan areas and 20% of urban districts in concentrated markets). Below this value,

concentration and inefficiency are not correlated; but in districts above the concentration

threshold, predicted inefficiency is at least 40% higher.

Duncombe et al. (1997) reported mixed evidence on the link between cost-efficiency

and competitive pressures across New York districts. Neither a greater number nor density

of schools increases efficiency. In big City districts cost-efficiency is lower by 6.5%; yet,

where the number of private school students in the district is greater, cost-efficiency is lower.

Both these effects ctvimafade, contradictory) appear statistically and substantively significant.

Finally, Hoxby (2000a, 2001) estimated productivity as the ratio of academic test

scores and (log) per-pupil spending for metropolitan areas. Inter-district choice has a

positive, statistically significant effect on productivity across each grade/subject. However,

the effect appears to be substantively small. When inter-district choice rises by 0.25

(approximately one standard deviation), school productivity rises by approximately 2.5%, or

0.3 standard deviations.14 Hoxby's (2000a) evidence on achievement and spending (reported

in Appendix Tables Al and A2) can be combined to interpret the efficiency gains from

competition: increasing choice by 1 standard deviation (0.27 units), achievement is 0.8-1.5

percentile points higher, but spending is 1.9 percent lower. Together, these appear to be

moderate gains. Similarly, competition from private schools also raises productivity, but the

14 Hoxby (2000a, 28-29) describes the result thus: "if we compare two schools, the school in the
metropolitan area with maximum choice has math scores that rise by more (0.308 percentile points more)
for every 100 percent increase in per pupil spending than the school in the metropolitan area with minimum
choice." As a summary, when inter-district choice goes from its minimum to its maximum value (from 0 to
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effect appears to be very modest: if private schooling increases by 10 percentage points, a

metropolitan public school has 8th grade reading scores that rise by only .27 percentile points

more for every 100 percent increase in per pupil spending. As private schooling has broadly

neutral effects on spending, productivity improvements from competition arise because of

higher public school achievement when private school enrollments are higher. (as reported in

Appendix Table A1).15

4.5 Teacher Salaries and Teacher Quality

Greater competition may also influence how inputs are allocated and rewarded.

Specifically, it may encourage districts to hire teachers of higher quality, and put pressure on

teachers to deliver education that is more valuable to students (reducing teacher rents); this

may raise either teacher numbers or teacher quality per dollar expended.16 The research on

teacher inputs is summarized in Appendix Table A4, with teacher quality measured in terms

of teacher pay, conditions, and hours of instruction.

Several studies report on how teacher pay is influenced by competition. Using

district-level data in Ohio, Vedder and Hall (2000), found average teacher salaries were

higher either as within-state county private school enrollments rose, or as the number of

1), school productivity rises by 10%; achievement is 3.1-5.8 percentile points higher; and spending is 7.6
percent lower.
15 Arum (1996) reports on both studentteacher ratios and expenditure levels (see later in the main text).
However, lower studentteacher ratios in states with high private sector enrollment are found to be a result
of high expenditures, not greater teachers as a proportion of total staff. Using individual data from High
School & Beyond, Arum (1996) finds that competition has a beneficial effect on public school performance
primarily because it raises resource levels.
16 Hanushek and Rivkin (2001) argue that a reduction in teacher variance would result from competition,
because principals would be able to hire high quality teachers and fire low quality ones (and areas with low
competition would also have lower monitoring). Yet, what teacher characteristics raise student
performance are not well-identified. As represented in Table 1, Hanushek and Rivkin (2001) investigate
teacher quality as reflected in the variance in student scores from year to year. Yet, Kane and Staiger
(2001) attribute much of the variance in scores to year-on-year random variations, and to variations in
sampling.
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public school districts in. a county increased. However, the effects are substantively small: a

one standard deviation increase in private school enrollment would raise average public

school salaries by approximately 1% ($380); and going from 1 to 12 public school districts in

a county, raises salaries by 2% ($808). Borland and Howson (1993, 1995) found competition

raises teacher salaries for districts in Kentucky; but, again, the effect is small, with salaries in

low-competition districts reduced by approximately $700. Finally, Hoxby (1994) found a

one standard deviation increase in the Catholic enrollment share increased public school

teacher pay by 0.33 standard deviations ($794 in year 2000 dollars), a substantively significant

effect.

Teacher conditions may also be influenced by the extent of competition. Marlow

(2000) correlated Herfindahl Index values against the studentteacher ratio for California: a

one standard deviation reduction in the HI raises studentteacher ratios by .45.48 standard

deviations (although this estimate is sensitive to model specification). Arum (1996) found

the studentteacher ratio in public schools was correlated with private school enrollment

across the states: for each increase of five percentage points in the private school sector

(approximately one standard deviation), public schools had 1 less student per teacher (.47 of

a standard deviation).17 Also using national data, Hoxby (2000a) correlated inter-district

choice and studentteacher ratios: instrumental variable estimations show a one standard

deviation increase in choice (.27) reduces studentteacher ratios by .72 students (0.34 of a

standard deviation). (But this result holds only for three of five IV estimations, and for none

of the OLS estimations). Finally, Hoxby (2000b) found more choice leads to more working

17 Looking at the gap between public and private school studentteacher ratios, Arum (1996) finds that the
larger the private school sector in a state, the smaller the gap between public and private school student
teacher ratios. When the private school sector is at 10%, public school classes are 1.7 students larger.
When the private school sector rises to 19%, public school classes are the same size as private school
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hours for teachers: a one standard deviation increase in choice (0.27, from Hoxby, 2000a)

raises instructional and non-instructional hours by .62 and .3 hours respectively, i.e. around

2-4%. The effects on other working conditions for teachers are mixed.18

4.6 Private School Enrollments

Competition is of course a two-NVay phenomenon: public schools themselves

represent competition for private schools. Thus, the demand for private schooling is

anticipated to be lower, when public schools compete against each other. Appendix Table

A4 reports the studies of the determinants of private sector enrollments.

Smith and Meier (1995) found no relationship between lagged public school

performance and private school enrollment for Florida. However, Goldhaber (1999) found

that higher public school graduation rates (weakly) reduce enrollments in private schools in

New York state. Martin-Vazquez and Seaman (1985) modeled primary/secondary private

school enrollment against both district and school-level public competition; they found

insignificant coefficients for each form of competition, but the negative sign on the

interaction term is (weakly) supportive of higher district-choice reducing private schooling

demand. Hoxby (2000a) regressed the share of students in private schooling on

instrumented measures of district choice: four of the five estimations show greater district

choice reduces private school student numbers (again, OLS estimation shows no significant

classes. This evidence suggests some mimicking of technologies of provision across the public and private
sectors.
18 A measure of competition based on private school choice within an area does not produce any
statistically significant effects. Plus, Hoxby (2000b) finds no statistically significant correlation between
the amount of control and influence that teachers have and either school choice or the share of private
school attendance within the metropolitan area. (For other measures of teacher quality, Hoxby, 2000b,
does find statistically significant results from greater competition).
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effects). Where district choice increases by one standard deviation, the share of students in

private schools falls by .18 standard deviations (1.1 percentage points).

4.7 Housing Prices

Given local education funding, house prices serve as a way to capitalize the quality of

public schooling. By extension, if competition raises educational quality, it should also raise

house prices. One study that reports on this relationship is summarized in Appendix Table

A4 (but see also the estimations of related models, e.g. Brasington, 2000). Using Census

data, Barrow and Rouse (2000) model the relationship between state aid for education and

house prices, with the sample divided into high, average and low Herfindahl competition.

Whereas increases in state aid appear to negatively affect house prices in districts with

average and low competition, they positively affect house prices in districts where

competition is strong. Hence, more competitive districts may be more efficient, in'Sofar as

this is capitalized into house prices.

4.8 Wages

Earnings of educated adults may be a useful indicator of education quality (or the

extent to which education generates human capital). Using individual-level data from the

NLS72, Jepsen (1999) regressed (with 2SLS) log wages against four different measures of

private school competition. Only one measure county-level competition generates

statistically significant effects, with a one standard deviation increase in private school

enrollments raising hourly wages by .09 standard deviations, or around 4% (no statistically

significant effects emerge using OLS). Using NLSY (1979-90), Hoxby (1994) also found a

positive (but substantively small) effect on wages from increases in Catholic schooling
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enrollment: a one standard deviation increase in this competition raises wages at age 24 by

1%.

4.9 Sensitivity Analysis

The effects of competition appear to be consistently positive across these diverse

education measures. Given the different outcome variables and the range of estimation

techniques, this consistency suggests the results are reasonably valid. Nevertheless, tests of

sensitivity are appropriate to check for a systematic bias in the evidence. However, it is not

possible to test for publication bias (as in Section 3.2). Plotting effect sizes is not meaningful

with small samples (a test proposed by Shadish and Haddock, 1994), and the outcome

measures cannot be pooled. Instead, the sensitivity analyses within each study are discussed.

Overall, the sensitivity tests suggest that these results are not typically robust to

alternative specifications. There are only a few studies where a correlation showing the

beneficial impact of competition cannot be undermined, either by an alternative estimation

technique or model specification. For example, Kenny and Schmidt (1994) reported on the

sensitivity of their estimation of lower competition on per pupil expenditure. The

relationship is statistically significant with the predicted value of 'less competition.'

However, no statistically significant relationship emerges either with 'less competition' re-

derived in two equally plausible ways, or with the actual value of district competition.

Martin-Vazquez and Seaman (1985) found no threshold effect for competition; and their

sensitivity tests reported weaker results (for example, normalizing the square mileage of the

metropolitan areas generates statistical insignificance in all cases). Vedder and Hall (2000)

reported five sensitivity tests: adjusting for ability; adding in dummy variables to control for

large cities; excluding school districts with greater than 10000 students; including only
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disadvantaged students; and including only high socio-economic status districts. The

coefficients on both private school enrollment and competition remain statistically

significant, but now vary widely (by factors of 2 and 6 respectively). The lack of robustness

reported in these studies is the norm, rather than the exception, across the literature; this

sensitivity is reflected in the final column of each Appendix Table, where statistical

significance is reported.
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5. Policy Reform and Competition

5.1 Competition Policy

The individual results reported in the Appendix Tables suggest (rather than

conclusively establish) a potentially important policy: increasing competition either intra-

district, inter-district, or from private schools may raise effectiveness and efficiency, as well

as other educational optimands. Although statistically significant, however, the aggregate

effects of competition in fact need to be substantively significant. Moreover, to represent a

practical, desirable policy reform, these substantive benefits must be set against any increases

in costs that are required to boost competition in education.

5.2 The Substantive Benefits of Increased Competition

The substantive significance of competition is summarized in Table 1, across each of

the outcome variables (except housing prices). On a simple vote count, not adjusting for

sample size, between 36% and 67% of estimations are statistically significant and positive; a

trivial number of less than 3% show competition worsens outcomes. There are benefits

from higher competition, but the substantive effects across the set of outcomes appear

to be modest, based on an increase in competition of one standard deviation.

Educational outcomes are higher in more competitive markets (although column 3

of Table 1 shows that more than half of all reported estimations were not statistically

significant). Using the Herfindahl Index against educational outcomes, a one standard

deviation increase in competition would probably increase test scores by approximately .1
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standard deviations or about four percentiles.19 Using either private school enrollments or

other proxies as measures of competition, the effect size is probably less than .1, with many

fewer results being statistically significant. Somewhat more positive effects are found in

studies where simultaneity and omitted variable bias are accounted for, but these too indicate

small effects.

Some measures of attainment also appear to be enhanced by competition: using

private school enrollments, graduation rates are higher by .08.18 standard deviations.

Spending appears to be ambiguously affected by competition: some evidence suggests more

competitive school systems have lower spending, with other evidence indicating a

standard deviation increase in spending. However, efficiency does appear to be positively

correlated with competition: this inference is supported both directly by the evidence, and

logically from the evidence on achievement and spending. Teacher quality is also affected by

competition. Teacher salaries are higher with competition, by approximately .1.3 standard

deviations; but studentteacher ratios are probably lower with competition, up to 1 student

lower. Together, these results may indicate reasonably high 'full benefits' to teachers from

competition; but they also suggest that competition has significant effects on the technology

of education (particularly if absolute spending is lower). Finally, student wages are raised by

the extent of competition, to the order of approximately 1%.

Forms ofbicreased Compethim

Moreover, effecting a one standard deviation increase in competition may require

substantial (perhaps non-feasible) reform. Historical evidence gives some indication of the

scope for change. Kenny and Schmidt (1994) charted school district numbers and private

19 The voucher studies of Peterson et al. (2000) report effect sizes of approximately 0.2. The Tennessee
Class Size experiment found effect sizes of approximately 0.2; and the Milwaukee Parental Choice
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schooling enrollments for the decades 1949-50 to 1980-81. During this period, the number

of school districts fell by 126%, 106%, and 12%; this represents a mean annual change of

8.1%. To reverse this sustained trend, and so promote competition, would require

substantial structural reform or political commitment. In contrast, the proportions in private

schooling remained reasonably static over the four decades (at 10.91%, 12.13%, 9.14%, and

9.04%). So, for evaluating the effects of tuition tax credits or vouchers, a plausible annual

increase in private schooling enrollments might therefore be no more than 2 percentage

points (the mean annual change in absolute terms is 1.46%). This contrasts with a one

standard deviation increase in private schooling (applied as the metric in the above protocol),

of around 7 percentage points.

In summarizing this evidence, the benefits of competition listed in Appendix Tables

AlA4 should not be exaggerated. A number of them may in fact be the 'same' benefit, but

calculated in a different way: the effects of competition on higher test scores, for example,

may pass through into higher wages. Although the evidence gains plausibility in that it

triangulates well, the effects of competition in Table 1 cannot be aggregated.

Finally, the equity of increasing competition needs to be considered. The evidence

above suggests that competition has the strongest effects for low-income students. The

modest gains may therefore be given a higher weight, where they serve a re-distributive

function. However, there is evidence from voucher programs that higher income families

benefit most when choice sets are expanded (Witte, 1999). Evaluation of competition thus

depends on who takes advantage of choice, times the pay-off to those who are able to

choose.

Program found effect sizes of approximately 0.1.
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5.3 The Costs of Increased Competition

The costs of an education system may also change where more competition is being

promoted, and such costs may offset the benefits of competitive reforms (for vouchers, see

Levin and Driver, 19970. There is limited evidence on how much it costs to foster, regulate,

and monitor competition, and on how to maintain competition (over collusion); but, the

argument that competition reform is costless in comparing it with other reforms as assumed

by Mayer and Peterson (1999, pp 352-353) is unsubstantiated.

As well, there are three other important unknowns in interpreting this evidence.

One is the duration over which increased competition has effects; another relates to the

threshold impact of competition; and the third unknown relates to equity and social

cohesion. So, the substantive benefits (e.g. in terms of test scores) may arise only where

increased competition has been sustained over a schooling duration. If so, any costbenefit

calculation will have to take account of the long lag before any benefits from competition are

realized. Regarding the thresholds, the evidence suggests that competition is non-linear: the

effects are only detectable in very concentrated markets. Any practical policy would

therefore require reform in these very concentrated markets, with little effect being

anticipated for markets that are already weakly concentrated. Finally, the notion that

competition is equity-enhancing and socially cohesive may be challenged. Market education

systems may rank poorly against equity criteria (e.g., with greater segregation and partitioning

of student groups, Levin, 2001; Carnoy, 2000). Relatedly, the effects on social cohesion are

unknown. Competition may deliver higher technical efficiency, but lower output efficiency,

i.e. fail to produce the types of outcomes most valued by society. So, public schools might

supply fewer of the social benefits of education, if they are in greater competition with

private schools that focus on human capital generation (Manski, 1992).
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6. Conclusion

The above evidence shows reasonably consistent evidence of a link between

competition (choice) and education quality. Increased competition and higher educational

quality are positively correlated. To an economist, this conclusion is highly plausible.

However, this simple summary fails to capture another important conclusion from the

evidence: the effects of competition on educational outcomes appear substantively modest

and between one-third and two-thirds of the estimates lack statistical significance. This

conclusion too might be thought as equally plausible: after all, many factors determine the

quality of education provision. Finally, it is the actual benefits set against any additional

induced costs that must be used to justify specific approaches to generating greater

educational productivity.
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Table A5

Abbreviations / Glossary

Label Meaning

[na] not reported by authors
[mrn] minimum-maximum
*** significant at 1% level
** significant at 5% level

significant at 10% level

nsd no statistically significant difference
MC595 Median coefficient, 5th and 95th percentile

Subject: Reading
WR Subject: Writing

Subject: Maths
A Subject: Arts
LG Subject: Learning
VB Subject: Verbal
Al Subject: Algebra

Xi Subject: Other
gr School grade

HI Herfindahl Index

SUR Seemingly Unrelated Regression

OLS Ordinary Least Squares

2SLS Two-stage Least Squares
FGLS Fixed Effects Generalized Least Squares
IV Instrumental Variables
FE Fixed Effects
DEA Data Envelopment Analysis
a,b,c,d Vector of control variables: version a, b, c, d
PLOT Scatterplot of dependent and independent variables

Dist. District
DES Department of Education Statistics
NLSY National Longitudinal Survey of Youth, DES
HSB High School and Beyond Survey
ITED Iowa Test of Educational Development
SAT Scholastic Aptitude Test
TS ratio TeacherStudent Ratio
ST ratio StudentTeacher Ratio
DEA Data Envelopment Analysis
FSL Free School Lunch
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